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George Beinhart 2 E XPERIMENTS dealing with temperature and light intensity effects on the growth of white clover have shown that differences in growth rates result from morphological responses affecting leaf area production (2, 3). Two of the most important of these morphological responses are the rate of leaf production by active meristems and the increase in number of active meristems through branching (3).
In field experiments (3, 4) seasonal trends in branching and leaf area production were consistent with responses previously noted in growth chambers, showing that controlled-environment experiments can be used to identify important morphological responses. Growth chambers also facilitate the study of internal responses (e.g., changes in chemical constituents) to specific environmental factors and comparisons of the chemical and morphological responses may then provide clues to the underlying causes of differences in growth rates.
Since sugars play key roles in plant metabolism as products of photosynthesis, respiratory substrates, and synthetic raw materials, knowledge of their relative concentrations in plants grown under different environments should be useful in considering possible causes of limited growth. This paper compares the free sugar concentrations with total dry matter, leaf production, and branching of plants in seven growth chamber experiments. 
MATERIAL AND METHODS

Growth Chamber Experiments
Basically identical procedures were used in all experiments. Small rooted cuttings were transplanted into soil in No. 10 metal cans 1 or 2 weks before the start of each experiment. At the start of each experiment, all leaves in excess of 1 or 2 (depending on the experiment) per plant were removed. Leaves were counted each week to estimate leaf area production (2). Branching percentages were measured as described elsewhere (3). As used here, branching percentage refers to the percentages of nodes produced by a growing point during the course of an experiment that bore active branches at the end of the experiment.
The growth chambers used in these studies have been described elsewhere (2). A photoperiod cycle of 14.5 hours light, 9-5 hours dark was used in all experiments. The experiments ranged from 5 to 12 weks in duration and were performed during a 3-year period. Distinguishing features are listed with the results of each experiment.
Harvest Procedures
Split harvests were made at the end of experiments I and IV to estimate diurnal variations in sugar concentrations. Half of the plants in each treatment were harvested at the end of the final light period and the other half were harvested at the end of the succeeding dark period. In all other experiments plants were harvested at approximately the middle of the light period.
Harvested plants were divided into leaf, stolon, and root fractions which were dried rapidly in a forced-draft oven at 95° C. and then transferred to an 85° convection oven for 18 to 24 hours. The dried samples then were weighed, ground, and stored in a freezer. Total plant weights were computed from the appropriate values of the separate fractions.
Chemical Determination of Free Sugars
Fifty-or 100-mg. subsamples of plant material were extracted by aqueous EtOH at 45° C. Eight milliliters of 80% EtHO, followed by an equal volume of 60% EtOH, was passed over the sample and collected in a 50-ml. erlenmeyer flask. The combined extract was reduced to dryness on a rotating evaporator and the Published November, 1964 
